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DETAILED ACTION 
Claim Objections 

Claims 14, 15, 22 and 23 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

With regards to claim 14, the examiner's search shows there is no applicable 
prior art and suggestions disclosing repeating the sectioning of the prepared 
device sample to facilitate viewing another cross-section face of the device under 
inspection, and performing dark field analysis on the another cross section face 
of the prepared device sample with the use of dark field illumination in 
combination with claim 1 . 

With regards to claim 22, see the rationale for claim 14. 

With regards to claim 15, the examiner's search shows there is no applicable 
prior art and suggestions disclosing prior to preparing and sectioning the device 
sample, performing an initial assessment of the device under inspection with the 
use of acoustic scanning to determine a location for cross sectioning the device 
sample, the location corresponding to a potential failure area or point of 
delaminating in the device sample in combination with claim 1 . 



With regards to claim 23, see the rationale for claim 15. 



Application/Control Number: 10/626,781 
Art Unit: 2624 



Page 3 



Claim Rejections • 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

2. Claims 1,2, 4-8, 10-13, 16, 17, 19,20,21 and 24 - 30 are rejected 
under 35 U.S.C. 103(a) as being unpatentable over DePetrillo (US pat no 
6,342,400) in view of Nishimura (US pat no 5,761,337). 

With regards to claim 1 , DePetrillo discloses a method for performing failure 
analysis on a semiconductor device under inspection, comprising preparing of a 
sample of the semiconductor device under inspection using an encapsulation 
material containing a dye, the prepared device sample possibly including at least 
one failure area containing wicked in encapsulation material containing the dye 
(see fig 1 - the semiconductor device, 120, is soaked in dye, 150, and dried in a 
vacuum, fig 2 - 210, the areas with bumps or defects are shown in fig 3 - 320 
indicated as D showing that the dye had flowed it's way into the crack defect), but 
does not disclose sectioning the prepared device. 

However, the background section of DePetrillo shows it is a conventional 
inspection technique to involve cross-sectioning an assembled circuit board (see 
col. 1 lines 40 - 41). Since the cross sectioning in the claimed invention is to 
detect defects (eg. cracks) on semiconductor device and not solder bumps, it is 
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advantageous for the claim invention to use cross sectioning to locate cracks on 
semiconductor device. It would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to include cross sectioning on 
semiconductor face during inspection because it allows the operator to find area 
of defects within the semiconductor to find cracks within the semiconductor to 
take early actions to remedy the crack from within before it opens our on the 
surface of the said semiconductor device. 

DePetrillo discloses dye be photographed with white light (see col. 3 lines 
14 - 16), wherein responsive to at least one failure area containing wicked in 
encapsulation material with dye occurring on the cross section face of the device 
under inspection (see fig 3 - 320 - shows a cross section of the semiconductor 
device with dye wicked into the defect areas), the failure area can be readily 
identified as well as a contrast and perspective of remaining portions of the cross 
section face being maintained (see col. 3 lines 14 - 16 - uses white light to 
locate the defects), but does not use dark field illumination to analyze the dye 
wicked into the failure area. 

Nishimura discloses dark field illumination to detect defects in semiconductor 
device (see col. 8 lines 32 - 36 - the dark portions shown in fig 3 are areas 
under dark illumination and the bright part are the circuit area, the defect area 
shows up within the brighter areas). It would have been obvious to one having 
ordinary skill in the art at the time of the invention was made to include dark field 
illumination to locate the dye within the defects / cracks because the dye will 
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show up white and bright to the observer or camera (see Nishimura fig 1-10), 
so the operator may be able to gather a solution to remedy the crack. 

With regards to claim 2, DePetrillo discloses a method of claim 1, wherein the 
semiconductor device includes a wafer level chip scale packaged semiconductor 
device (see fig 1). 

With regards to claim 4, DePetrillo discloses a method of claim 1 , wherein the 
dye includes a dye pigment that is added to an uncured epoxy encapsulation 
material (see fig 1 - 110). 

With regards to claim 5, DePetrillo discloses a method of claim 4, wherein 
preparing the device sample further includes placing the sample into a container 
along with the uncured epoxy containing the dye pigment, placing the same in a 
vacuum chamber, and maintaining the same under vacuum within the vacuum 
chamber for a duration of time sufficient for allowing the uncured epoxy 
encapsulation material containing dye to wick into a failure area of delaminating 
extending from an exterior to an interior of the device sample (see fig 1 - 140 is 
the container where the semiconductor device is being placed within dye, 14 and 
then being put in a vacuum, fig 2 - 210, fig 3 shows the dye had flowed into the 
defect area). 



Application/Control Number: 10/626,781 Page 6 

Art Unit: 2624 

With regards to claim 6, DePetrillo discloses a method of claim 5, further 
including configuring the conditions within the vacuum chamber to promote 
wicking of the encapsulation material containing dye into the failure area (see fig 
2-210). 

With regards to claim 7, DePetrillo discloses a method of claim 5, wherein 
preparing the device sample further includes employing a vacuum purge cycle 
subsequent to placing the device sample under vacuum within the vacuum 
chamber for the duration of wicking, allowing the dye and encapsulation material 
to return to standard ambient conditions, and then curing the encapsulation 
material containing the dye (see fig 3 - shows the dye being dried, fig 2 - 240, 
and shows the location of defects and see fig 2-210 for areas being under 
vacuum). 

With regards to claim 8, DePetrillo discloses a method of claim 4, further wherein 
the encapsulation material includes a two component encapsulant comprised of 
a resin (see fig 1 - 1 10) and a hardener (see col. 3 lines 25 - 30 - when the dye 
dries will harden). 

With regards to claim 10, DePetrillo and Nishimura disclose a method of claim 1, 
wherein performing the dark field analysis includes capturing an image of the 
cross section of the prepared device sample under dark field illumination (see the 
rationale for claim 1). 
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With regards to claim 1 1 , DePetrillo and Nishimura disclose a method of claim 1 , 
further wherein performing the dark field analysis includes using a compound 
microscope configured for dark field illumination and inspection and wherein the 
compound microscope includes an image capture system coupled to the 
compound microscope for capturing an image of the cross section face of the 
device under inspection (see the rationale for claim 1 and see col. 3 lines 14-15 
and 46). 

With regards to claim 12, DePetrillo discloses all of the claim elements / features 
as discussed above in rejection for claim 1 1 and incorporated herein by 
reference, but fails to disclose captured image include a digital image. Nishimura 
discloses a method of claim 1 1 , wherein the captured image includes a digital 
image (see fig 1-10). It would have been obvious to one having ordinary skill in 
the art at the time of the invention was made to include captured image is a 
digital image because to allow faster computing, which analyzes pixels data 
locating the defect areas within the imaged semiconductor ship saving 
processing time. 

With regards to claim 13, DePetrillo discloses a method of claim 1 , wherein the 
dark field illumination includes use of a full complement of light for illuminating 
the cross section face of the device under inspection (see col. 3 line 15). 
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With regards to claim 16, see the rationale and rejection for claim 1. 

With regards to claim 17, see the rationale and rejection for claim 2. 

With regards to claim 19, see the rationale and rejection for claim 4. 

With regards to claim 20, see the rationale and rejection for claim 5. 

With regards to claim 21 , see the rationale and rejection for claim 1 1 . 

With regards to claim 24, see the rationale and rejection for claim 1. In addition, 
DePetrillo claimed invention is related to a method for testing the integrity of 
soldered joints in semiconductor package assemblies, implying that it will not 
package the semiconductor device if it contains defects, therefore further 
examination of the semiconductor is necessary. 

With regards to claim 25, DePetrillo discloses a method of claim 24, wherein the 
device includes at least one selected from the group consisting of a 
semiconductor device and a printed circuit board (see fig 3). 

With regards to claim 26, see the rationale and rejection 3. 
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With regards to claim 27, DePetrillo discloses a method of claim 24, wherein the 
process component includes at a solder mask (see fig 7). 

With regards to claim 28, see the rationale for claim 1 and 24. In addition, 
DePetrillo shows in fig 3 the residue are left in the defective solder and 
semiconductors are in size angstroms when viewing each individual solder holes. 

With regards to claims 29 and 30, see the rationale and rejection for claim 24. 

3. Claims 3 and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DePetrillo (US pat no 6,342,400) in view of Nishimura (US pat 
no 5,761,337) as applied to claim 1 further in view of Forest (US pat no 
2,806,959). 

With regards to claim 3, DePetrillo discloses all of the claim elements / features 
as discussed above in rejection for claim 1 and incorporated herein by reference, 
but fails to disclose 3. The method of claim 1 , wherein the dye includes at least 
one fluorescent dye selected from the group consisting of a Xanthane, 
Naphthalimide, Perylene, Courmarin, and Fluorescein based family. Forest 
discloses the dye includes at least one fluorescent dye selected from the group 
consisting Perylene (see col. 4 lines 57 - 62). It would have been obvious to one 
having ordinary skill in the art at the time of the invention was made to include 
Perylene fluorescent based dye because Perylene has low viscosity which, 
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allows the dye to easily penetrate into the crack defect area, so the operator can 
see where the location of the failure. 

With regards to claim 18, see the rationale and rejection for claim 3. 

4. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
DePetrillo ('400) in view of Nishimura ('337) as applied to claim 1 further in view 
of Rubin (US pat no 6,781,232) and Forest ('959). 

With regards with claim 9, DePetrillo discloses all of the claim elements / features 
as discussed above in rejection for claim 1 and incorporated herein by reference, 
but fails to disclose grinding and polishing. Forest suggests clearing the dye 
using water shown in fig 3. One would clear the dye layer because find the exact 
location of the crack as shown in fig 6 of Forest, where the crack is clearly shown 
after the clearing the dye with water. But Forest does not use grinding and 
polishing to clear upper layer of dye. Rubin discloses grinding and polishing on a 
target area on a semiconductor device (see col. 2 lines 50 - 52). One would use 
grinding and polishing on a selected area of a semiconductor device because to 
remove a very precise amount of material in a minimal amount of time benefiting 
the operator when examining a multitude of semiconductor device. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Alex Liew whose telephone number is 
(571)272-8623. The examiner can normally be reached on 9:30AM - 7:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Joseph Mancuso can be reached on (571)272-7695. The 
fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. // 



Alex Liew 

AU2624 

10-17-06 




